Transdifferentiation of bone marrow stromal cells into cholinergic neuronal phenotype: a potential source for cell therapy in spinal cord injury.
Cholinergic neurons are very important cells in spinal cord injuries because of the deficits in motor, autonomic and sensory neurons. In this study, bone marrow stromal cells (BMSC) were evaluated as a source of cholinergic neurons in a rat model of contusive spinal cord injury. BMSC were isolated from adult rats and transdifferentiated into cholinergic neuronal cells. The BMSC were pre-induced with beta-mercaptoethanol (BME), while the induction was done with nerve growth factor (NGF). Neurofilament (NF)-68, -160 and -200 immunostaining was used for evaluating the transdifferentiation of BMSC into a neuronal phenotype. NeuroD expression, a marker for neuroblast differentiation, and Oct-4 expression, a marker for stemness, were evaluated by reverse transcriptase (RT)-polymerase chain reaction (PCR). Choline acetyl transferase (ChAT) immunoreactivity was used for assessing the cholinergic neuronal phenotype. Anti-microtubule-associated protein-2 (MAP-2) and anti-synapsin I antibodies were used as markers for the tendency for synptogenesis. Finally, the induced cells were transplanted into the contused spinal cord and locomotion was evaluated with the Basso-Beattie-Bresnahan (BBB) test. At the induction stage, there was a decline in the expression of NF-68 associated with a sustained increase in the expression of NF-200, NF-160, ChAT and synapsin I, whereas MAP-2 expression was variable. Transplanted cells were detected 6 weeks after their injection intraspinally and were associated with functional recovery. The transdifferentiation of BMSC into a cholinergic phenotype is feasible for replacement therapy in spinal cord injury.